The Astaneh plutonic complex consists of a series of granitoid rocks ranging in composition from quartz-27 diorites to monzogranites and evolving from metaluminous to weakly peraluminous compositions. They 28 belong to the high-K calc-alkaline series, having features of typical Andean-type cordilleran granitoids. 29 Trace and rare-earth elements distribution patterns for the Astaneh rocks indicate a distinctive depletion 30 in Nb, Sr, Ba, P and Ti relative to other trace elements and a greater enrichment in LILE compared to HFSE. the Arabia and Eurasia plates (Sengor, 1992; Alavi, 1994 Alavi, , 2007  45 Agard et al., 2005) . It belongs to the large Alpine-Himalayan 46 mountain chain, also referred to as the Tethysides orogenic belt 47 (Sengor, 1987) . In contrast with other sector of this huge collisional 48 belt, the Zagros system is characterized for a long-lived magmatic 49 activity developed along more than 150 Ma from the Mesozoic to 50 the Plio-Quaternary (Omrani et al., 2008) . This long-lived mag-51 matic activity is widespread along two well-defined linear belts, 52 namely the Sanandaj-Sirjan magmatic belt (SSMB) and the Uru-53 mieh-Dokhtar magmatic assemblage (UDMA), following the zonal 54 division modified by Alavi (2007) . Most of the magmatic rocks 55 developed from the beginning of subduction at the Jurassic (Arvin 56 et al., 2007) up to the collision-related magmatism with climax at 57 the Eocene times (Mazhari et al., 2009; Omrani et al., 2008) , have a 58 common calc-alkaline affinity with geochemical and petrological 59 features similar to those of Andean-type magmatism (Berberian 60 et al., 1982) . However, some alkaline (Mazhari et al., 2009 ) and 61 shoshonitic magmas (Amidi et al., 1984) are associated in space 62 and time with calc-alkaline batholiths and their extrusive equiva-63 lents. These have been described in both the SSMB and the UDMA, 64 denoting the igneous complexity of the Zagros system (Ghalamg-65 hash et al., in press) that resulted from a complex plate conver-66 gence process (Alavi, 2007) . 67 Some recent studies on the volcanic rocks in these two mag-68 matic arcs (Omrani et al., 2008) revealed interesting data about 69 the relation of magmatism and plate convergence in this region. 70 The presence of two magmatic arcs separated in space and time, Jurassic Arvin et al., 2007 Upper Triassic emplacement of intrusive bodies (Sabzehei, 1994;  110 Aden (Mohajjel et al., 2003) . Some age determinations have been 149 reported in the SSMZ (Sabzehei et al., 1970; Valizadeh and Canta-150 grel, 1975; Ahmadi-Khalaji et al., 2007; Arvin et al., 2007 according to Leake et al. (1997) . In general, the composition may Interesting variations are also observed between major oxides 374 and molar ratios. These are shown in selected diagrams in Fig. 4 .
375
The CaO-MgO diagram is diagnostic for magmatic series related 376 by fractionation or melting trends. All the samples from Astaneh Initial ratios calculated at 170 Ma. andesites and calc-alkaline batholiths (Fig. 4a) . However, the gaps and a more evolved group with MgO < 6.0 wt.% (low-Mg enclaves).
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385
This distinction is not so clear in the silica variation diagrams.
386
These two groups will be analyzed in terms of trace elements in Mineral abbreviations are according to Kretz (1983) .
U N C O R R E C T E D P R O O F
409 age continental andesites taken from Kelemen et al. (2003) . (Fig. 5d) form the former groups. However, they 452 share with the Qtz-diorite-granodiorite group a marked depletion 453 in Ba. Dacites (Fig. 5e and f) show patterns almost identical to gran-454 odiorites as they are the volcanic-subvolcanic equivalents. Lee et al. (2007) ) and Cascades andesites from Medicine Lake, Mt. Shasta, Mt. St. Helens and Mt. Larsen (data from GEOROC data base in http://georoc.mpchmainz.gwdg.de/georoc/). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) heat for the partial melting of crustal rocks (Annen and Sparks, 506 2002; Huppert and Sparks, 1988) . Combined models including heat 507 and fluid transfer to the continental crust by wet-basalt magmas 508 have been also proposed (Annen et al., 2006; Thompson et al., 509 2002 (Winther and Newton, 1991) . The Sr-Nd iso- (Sun and Mc Donough, 1989) . The slight enrichment in Ta may be caused by contamination with CW mortars during crushing. See text for further explanations. ilarity between these diorites (e.g. sample CESa4, Table 1 ) and the 570 Hb-diorite used by Sisson et al. (2005) in their experiments (YOS-571 55A, Sisson et al., 2005, their (Ghiorso and Sack, 1995) . A proxy for melt- 
threshold (Didier and Barbarin, 1991) 
Nd(t)
Boroujerd Granitoids
Bulk Earth all rocks start here with composite sources (Patiño Douce, 1995; Castro et al., 1999;  Same conditions than Table 3 . a Melts recasted to an anhydrous base. 
